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The many faces of proteinsThe exact number of human genes is still not known but it has
been estimated to be around 25,000 [1], meaning that about 25,000
protein chains participate in diverse cellular functions. The present
FEBS Letters Special Issue highlights some aspects of the many faces
proteins have exemplifying the latest cutting-edge theoretic, ana-
lytic and functional research as reported at the 26th annual sympo-
sium of The Protein Society (San Diego, CA).
We open the issue with six contributions dealing with method-
ological aspects of protein analysis [2–7] including techniques such
as high-speed atomic force microscopy (AFM) capable of revealing
dynamic processes and structural dynamics of protein complexes
[2], in-cell NMR analysis on translational and rotational diffusion
and local internal dynamics [3], native mass spectrometry (MS)
allowing protein complexes to be investigated in their native state
[4], and the use of metalloprotein-based approaches facilitating
molecular imaging applications [5]. Mechanistic insight into F1-
ATPase is provided by single molecule technique showing that
clockwise rotation of the F1-c subunit is required in order to efﬁ-
ciently release ATP from the complex [6]. Furthermore, an ever-
growing protein database allows new directions and opportunities
to be envisioned for the structural biology of proteins [7].
Another six contributions deal with protein–protein interac-
tions and protein folding [8–13]. Two reviews raise the issue of
protein behavior in crowded environments such as the living cell
[8–9]. We learn that under cytomimetic conditions the folding
and stability of single domain proteins are only moderately differ-
ent to what is measured in dilute solutions, whereas efﬁciency of
replication and transcription and rates of protein aggregation
linked to neurodegeneration appear to be more drastically affected.
The hydrophobic free energy as the driving force for protein folding
is discussed [10], and two examples of the functional role of heat
shock proteins in the cell are reviewed [11–12]. Finally, protein
unfolding as a mechanism of controlling protein function is re-
viewed in [13], discussing the principles and stimuli that trigger
unfolding.
Neurodegenerative diseases are often caused by the aggregation
ofmisfoldedproteins.We thereforededicatedawhole sectionof this
special issue to amyloid structure [14,15] and toxicity [16,17], as
well asmechanisms of amyloid formation [16–18]. In an interesting
systems biology approach known as longitudinal survival analysis,
single neurons are followed over the course of neurodegeneration.
The dynamics of misfolded proteins within the cell provide insights
into their role during neuronal cell death [19].
Two reviews describe the application of computational and syn-
thetic biology to explore novel enzymes and protein–protein inter-
faces [20] as well as commercial proteases with novel properties
and substrate speciﬁcities [21]. Protein–protein interfaces are fur-
ther discussed from the structural [22] and functional [23] point of0014-5793/$36.00  2013 Published by Elsevier B.V. on behalf of the Federation of Euro
http://dx.doi.org/10.1016/j.febslet.2013.03.008view, where IscU scaffold protein from Escherichia coli is taken as
example.
Four contributions cover RNA-related topics [24–27]. RNA struc-
tures are known to govern nearly every step in protein synthesis
[24]. Recent work suggested that some ribosomal subpopulations
mayhave theproperty to inﬂuence the functionsof theproteins they
produce, and speciﬁc ribosomes were engineered to allow discrim-
ination between differentmRNA templates orwith unique decoding
properties [25]. A lot can be learned from viral proteins, such as p19
of tomboviruses, which can be used as a unique protein-based tool
forprobing themolecularmechanismsof theRNAsilencingpathway
[26]; or the inﬂuenza A virus ribonucleoprotein complex (RNP),
which, according to new structural data adopts a double helical
structure with two anti-parallel strands leading to and away from
the polymerase providing new insights into our understanding of
viral transcription and replication [27].
Two essays deal with cytoskeletal elements [28,29]. Dynamic
assembly and disassembly of actin ﬁlament networks is vital for
many cellular processes, and the latest ﬁndings on the roles of coﬁ-
lin [28] and vinculin [29] are reviewed here.
Living cells utilize complex signaling networks for communica-
tion. Two articles refer to cellular signaling dealing with (i) struc-
tural and functional features of the tank-binding kinase 1 (TBK1)
[30] and (ii) the signaling role of phospholipids (PLs), particularly
PL-driven gene regulation and the unique structure of PL-sensing
transcription factors [31].
Last but not least, examples of combinatorial post-translational
modiﬁcations (PTMs) and their ‘‘code’’ for biological outcomes are
discussed [32] and the alterations in extracellular matrix (ECM)
components in patients with lysosomal storage diseases are re-
viewed [33].
Thus, ‘‘The Many Faces of Proteins’’ is complementing our
knowledge on structure and function of proteins, and the reader
will ﬁnd more about this and related topics in previous Special Is-
sues such as Protein Folding and Misfolding in Disease, FEBS Let-
ters 583, 16/20, Epigenetics, FEBS Letters 585, 13/7, Ubiquitin-
Related Proteins in DNA Damage Response, FEBS Letters 585, 18/
16, Sorting the TGF-b Labyrinth, FEBS Letters 586, 14/4, Synthetic
Biology, FEBS Letters 586, 15/16, and Modular Protein Domains,
FEBS Letters 586, 17/14.References
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